Regulation of CO production in cerebral microvessels of newborn pigs.
Carbon monoxide (CO) is produced from heme by heme oxygenase-2 (HO-2) in cerebral blood vessels. Gas chromatography-mass spectrometry was used on piglet cerebral microvessels to address the hypothesis that CO production is regulated by heme delivery and HO-2 catalytic activity. CO production appears to be substrate limited because heme and its precursor aminolevulinate increase CO production. Ionomycin also increases CO production. However, CO production from exogenous heme was the same in Ca-replete medium, Ca-free medium with ionomycin, and Ca-replete medium with ionomycin. Phorbol myristate acetate increases CO production but does not change the catalytic activity of HO-2. Also, the protein kinase C inhibitor 1-(5-isoquinolinylsulfonyl)-2-methylpiperazine has no effect on the HO-2 catalytic activity. Protein tyrosine kinase inhibition reduces HO-2 catalytic activity. Inhibition of protein tyrosine phosphatases increased HO-2 catalytic activity. Therefore, regulation of CO production by cerebral microvessels can include changing heme availability and HO-2 catalytic activity. HO-2 catalytic activity is stimulated by tyrosine phosphorylation.